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14. STOCHASTIC MODELS 
Size and Growth of Firms in the Cotton Textile Industry 
3. Barman, Reserve Bunk of India, 8, Council House Street, Calcutta-i, India 
The growth behaviour of the organised sector of the cotton textile industry has 
been very sluggish during the last three decades. In this study we model growth 
behaviour of cotton textile companies with the help of the ‘Law of Proportionate 
Effect’: given by 
where S!, is the size of jth firm at time t, Gi,‘s are identically and independently 
distributed random variables and Q is any functional form. S,, follows asymptotically 
the log-normal distribution. Thus, the joint distribution of firm size at time t and 
t -’ I is bivariate log-normal. Thereforte, the regression equation for explaining size 
at time t on the basis of size at time I’ - I will be: 
log s,, - (2 + p log s, I I )I + F,, 
with usual notation. The parameter /3 has certain interesting economic interpreta- 
tions. Also, WC have u,/ 67, , = i@l/lpl which explains change in industrial concentra- 
tion. We work with this rfiodel. The main conclusions of the study are: 
t i I ‘VW large companies did not hifive advantage of size for forging higher growth 
rate compared with the small companies. The growth in sales of top cotton textile 
companies was tardy or at most random. 
(ii) By and large, the market concentriltion had tended to reduce over time. 
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the stochastic case, where it leads to a bivariate Markov chain for {X(t), 6(t)} the 
number of susceptibles and infectives at time 1 B 0. 
In some epidemics, the data has been found to fit equations similar to the above, 
in which /3 is replaced by p/(x +v)” with 0~ LY s 1. This leads to a bunching effect ; 
we examine the modified model and consider some of its consequences. 
A Stochastic Made1 for Diffusion of an Innovation 
S. Krishnamoorthy, Department of Mathematics, Indian Institute of Technology, 
Bombay, P.O. IIT, Bombay, Powai, Bombay-76, India 
Diffusion is the process by which innovation spreads and it takes place through 
the adoption of innovation by individuals. A number of diffusion models are 
available in the literature and most of them are generalisation of the classic model 
by Bass. Even though some researchers have pointed out the necessity of relating 
the adoption process with the diffusion process, no such model seems to be available. 
An attempt is made here in this direction. Considering the transition of individuals 
from one stage of adoption to the next higher stage, the diffusion process is explained 
through a transition matrix. A few years data will enable us to determine the 
transition probabilities. 
Properties of Bartoszynski’s Rabies Virus Model 
A.G. Pakes, Department qf Mathematics, University oj’ Western Australia, Australia 
The model describes the number of virus in a host by incorporating jump 
increments with jump rate proportional to population size, corresponding to lysis 
of infected cells, and exponential decline, corresponding to removal of virus by the 
immune system. It was subsequently shown that this set up is a special case of a 
CB-process, a continuous time branching process whose state space is GA+. 
Any CB-process can be obtained by a random time transformation of a E&y 
process and this procedure can be carried out explicitly for the Bartoszyriski process. 
1 shall explain this construction and show how it can be used to obtain various 
properties of the rabies virus process. 
Some Stochastic Models for Internal Variables in an Equilibrium Birth Process 
A. Pandey, international institute for Population Srudies, Deonar, Bombay, India 
The paper deals with some stochastic models for interval variables formed by the 
occurrence of’ births in the time segment CT,, T;, + T) in the reproductive life of a 
cwple such that T,, is a distant point si;;cE t .: start of the process. The results 
presented here are derived under rhe 2’ 4 ,~:4on thal the renewal densities do 
